Abstract Purpose Postpartum care can provide the critical link between pregnancy and well-woman healthcare, improving women's health during the interconception period and beyond. However, little is known about current utilization patterns. This study describes the patterns of postpartum care experienced by Illinois women with Medicaid-paid deliveries. Methods Medicaid claims for women delivering infants in Illinois in 2009-2010 were analyzed for the receipt, timing and patterns of postpartum care, as identified through International Classification of Diseases Revision 9-Clinical Modification and Current Procedural TerminologyÓ codes for routine postpartum care (43.4 % of visits), other postpartum services (e.g., depression screening, family planning), and other office visits for non-acute care. Results Over 90,000 visits to 55,577 women were identified, with 81.1 % of women experiencing any care during the first 90 days postpartum. Approximately 40 % had one visit, while 31 and 29 % had two and three or more visits, respectively. Thirty-four percent had their first visit \21 days postpartum, while 56 % had the first visit between 21 and 56 days postpartum. Compared with non-Hispanic whites, African-Americans had lower rates of receiving any care (73.6 vs. 86.5 %), fewer visits (48.0 vs. 33.5 % with only one visit), and later first visits (13.6 vs. 7.3 %, [56 days). Conclusions for Practice The vast majority of Illinois women with Medicaid-paid deliveries interact with the healthcare system during the first 3 months postpartum, though not always for a routine postpartum visit. Strategies to optimize postpartum health should encourage a higher level of coordination among services and linkage to well-woman care to improve subsequent women and infants' health outcomes.
Significance Statement
What is Already Known on this Subject? Postpartum care can provide the critical link between pregnancy and wellwoman healthcare. Increasing utilization of postpartum care is a promising strategy for improving women's health during the interconception period and beyond.
What this Study Adds? Patterns of care for Illinois women with Medicaid-paid deliveries indicate that women experience care in the postpartum period at higher rates and more frequently than was previously estimated, but not always for routine postpartum care. Strategies to improve postpartum health include coordinating across healthcare encounters in order to maximize potential benefits to women's health and linkage to well-woman care. 
Background
Recent evidence supporting the importance of women's pre-and inter-conception health has led to prioritization of these time periods for interventions to improve maternal and child health (MCH) outcomes [4, 7, 19, 21, 23 ]. An important component of interconception care is postpartum care, which can provide the critical link between pregnancy and ongoing well-woman healthcare, especially among women who only first became engaged with the healthcare system during pregnancy or at delivery. The postpartum period is a challenging time for women due to emotional transitions associated with parenting a newborn, sleep deprivation, physiological changes, an increased risk for depression, and risk for rapid repeat pregnancy [12, 13] , so the delivery of high quality postpartum care is essential. The American Congress of Obstetricians and Gynecologists (ACOG) and American Academy of Pediatrics (AAP) recommend scheduling a postpartum visit approximately 4-6 weeks after delivery to provide the opportunity to address health risks that may have risen or been exacerbated by pregnancy, to assess emergent risks such as postpartum depression, to address infant care issues such as breastfeeding and safe sleep, and to offer the opportunity to assist women to transition to a focus on preventive care including reproductive goals and birth spacing [2, 21] . Several current national initiatives aim to improve postpartum care [32] . A [15] goal focuses on increasing the receipt of postpartum visits with a health worker [15] and the Centers for Medicaid and Children's Health Insurance Program (CHIP) Services (CMCS) Maternal and Infant Health Initiative aims to increase the rate of postpartum visits by 10 % among women in Medicaid and CHIP in at least twenty states over a 3-year period [11] . As a result of this national conversation, the optimal timing, site, and content of postpartum care to meet women's needs are currently under consideration among MCH professionals. It is increasingly recognized that the recommendation of a 4-6 week postpartum visit is based on tradition rather than evidence [29] . Recommendations from other developed countries suggest that earlier and more frequent visits may be optimal [29] , and several experts have advocated for similar guidelines in the U.S. [1, 3, 14, 20, 21, 26, 28] .
To inform practice and policy recommendations related to the delivery of postpartum care, it is critical to first document how women actually utilize care during the postpartum period. Self-reported estimates of any ''postpartum checkups'' from the Pregnancy Risk Assessment Monitoring System (PRAMS) are 88.7 and 84.3 % among women overall and those with Medicaid-paid deliveries, respectively [8] . Using the Healthcare Effectiveness Data Indicator Set (HEDIS) measure, which defines a postpartum visit as a visit between 21 and 56 days postpartum with documentation of a specific set of International Classification of Diseases (ICD) diagnosis and Current Procedural Terminology (CPTÓ) procedure codes, women with Medicaid-paid births in Illinois and elsewhere have historically had postpartum visit rates of approximately 60 % or lower (Illinois Department of Healthcare and Family Services, January 2014; [33] . Inconsistencies in estimates may be due to differences between self-report and administrative data ascertainment, or differences in how broadly postpartum care is defined. Medicaid claims data provide the opportunity to improve upon estimates of ''any postpartum care'' to include the timing and number of visits experienced by women throughout the postpartum period, which is useful for informing strategies to improve access and care delivery and ensure that women's needs are met.
The purpose of this study is to describe the patterns of postpartum care received by Illinois women with Medicaid-paid deliveries in 2009 and 2010. We utilize a broad definition of care, which encompasses health care encounters from the time after discharge from the delivery hospitalization through 90 days postpartum, a time period for which most women were eligible for some or all services in Illinois.
Methods
The Illinois 2009 and 2010 Medicaid Analytic Extract (MAX) data [10] were obtained from CMS for women with a maternal delivery indicator for a livebirth or stillbirth between September 1, 2009 and August 31, 2010 who were not also enrolled in Medicare [22] . MAX data include person-level information on Medicaid eligibility, service utilization, and payment, derived from the Medicaid Statistical Information System (MSIS), the centralized system through which states submit data to CMS. IL MAX data for 2009-2010 did not include claims reimbursed by state funds only (e.g., for separate state CHIP program enrollees) since were not reported by IDHFS to the CMS MSIS prior to 2012.
Excluded from analysis were women with managed care encounter claims (n = 4110, 6.9 %) versus fee-for-service claims from traditional Medicaid, since encounter claims likely have incomplete data [5] . Also excluded were second deliveries to the same woman (n = 143, 0.2 %). The final analytic sample included 55,577 women. Birth record linkage was unavailable, so the delivery date was approximated as the first date of service for the delivery hospitalization.
Encounters for service dates during the first 90 days postpartum were identified using CPTÓ and ICD-9-CM codes. Claims were excluded if they occurred prior to delivery hospitalization discharge; if place of service was an inpatient hospital, emergency department, nursing facility, or independent lab; or if the service type was dental, lab/x-ray, capitated payments for primary care case management, or durable equipment only.
Postpartum care was defined more broadly than the HEDIS measure, which encompasses routine postpartum care, gynecological examinations, select contraceptive service codes, or pap smears [24] . Clinical encounters reflecting the following were included (See Table 1 The timing of each visit was estimated by subtracting the proxy delivery date from the service date, then categorized as \21 days, 21-56 days (for consistency with the HEDIS measure), and 57-90 days. In 2009-2010, Illinois Medicaid covered pregnant women with incomes B200 % of the federal poverty level (FPL) through 60 days postpartum, after which they were automatically enrolled in Illinois Healthy Women (IHW), which covered family planning and related services, if they were ineligible for a higher coverage level). Cash assistance Medicaid recipients continued to have full Medicaid coverage beyond 60 days postpartum. This study included visits through 90 days postpartum since many women were eligible for some or all services beyond 60 days.
Receipt, frequency, and timing of visits in the first 90 days postpartum were estimated for each woman. An index was developed to describe the intersection of these variables across seven common patterns of care: no visits; 1, 2, or C 3 visits with the first visit\21 days; and, 1, 2, or C3 visits with the first visit C21 days.
Maternal characteristics are limited in claims, but maternal age, race/ethnicity, geographic residence [30] , and percent in the woman's zip code living in poverty were examined. Data from the American Community Survey 2008-2012 file [31] were linked by zip code of residence at delivery for the poverty measure.
This study was approved by the Institutional Review Board of the University of Illinois at Chicago.
Statistical Analysis
Sociodemographic characteristics and postpartum care patterns are described for the sample, and univariate statistics were estimated for the timing of the first visit. Receipt, frequency, and timing of visits are estimated by maternal sociodemographic characteristics. Illustrative examples of each pattern of postpartum care are presented. All analyses were performed using SAS Version 9.4 (SAS Institute: Cary, NC, USA). Given the overabundance of power in this large sample, results were assessed for public health significance, defined for this study as differences of five percentage points or greater, in addition to statistical significance (Pearson's Chi square tests).
Results
Using this method, 95,183 visits to 55,577 women were identified, with 43.9 % identified using criterion #1 (routine postpartum care), 32.9 % using criterion #2 (postpartum services), and 23.2 % with claims only meeting criterion #3 (non-acute office visits) ( Table 1) . Consistent with clinical guidelines, routine postpartum visits more often occurred 21-56 days postpartum than other visit types. More than a third of other postpartum services and non-acute office visits occurred 57 through 90 days postpartum, compared to 11.5 % of routine postpartum visits (Table 1) .
Illinois women with Medicaid-paid deliveries between September 1, 2009 and August 31, 2010 (n = 55,577) are described in Table 2 . Almost 19 % were teens at delivery, while only 6.5 % were C35. Non-Hispanic AfricanAmerican and Hispanic/Latina women make up 32.5 and 20.3 % of the sample, respectively. The vast majority resided in an urban core and over a quarter resided in zip codes where C20 % of residents had incomes below the poverty line.
Eighty-one percent of women (n = 45,080) had at least one encounter within the first 90 days postpartum (Table 3 ). Among those with visits, almost two-thirds had C2 visits and 33.5 % had their first visit \21 days postpartum. Only 10 % experienced their first visit [56 days postpartum. Figure 1 demonstrates the bimodal distribution of first visit timing. Peaks occur at approximately 1 and 6 weeks postpartum. After 8 weeks postpartum, the first visits decline, creating a long tail through 90 days postpartum.
Visit receipt, timing, and frequency did not vary by more than four percentage points across age groups and there was no observable pattern in rates by age. Postpartum care did, however, differ by race/ethnicity (Table 3) . African-American women were least likely to receive any visits in the postpartum period (73.6 %), compared to 86.5 and 81.3 % in non-Hispanic white and Hispanic/Latina women, respectively. Among those with visits, 66.5 % of white women had C2 visits compared to 52 % of AfricanAmerican women. Women living in urban core versus more rural areas were less likely to experience postpartum care (78.5 vs.[90 %, respectively). Women in urban cores also had the lowest proportion with multiple visits and highest proportion with a first visit [8 weeks postpartum. Finally, women residing in areas with C20 % of residents below the poverty line had lower receipt, frequency, and early (\21 days) first visit rates, than counterparts in less impoverished areas. All associations were statistically significant at p \ 0.0001. Table 4 shows the proportion of women in each category of an index variable capturing the number of visits and timing of the first visit, including illustrative examples of six archetypical women. Very few women experienced only one visit during the first 3 weeks postpartum (4.2 %). An additional 23 % of women attended an early visit, plus at least one more visit during the first 90 days postpartum. Over one quarter (28.1 %) had only one visit at C21 days postpartum, the most common pattern described. Of this group, seventy-six percent had visits explicitly coded as routine postpartum care (criterion #1), compared to 56 % among women with one visit \21 days.
Among all women with their first visit \21 days postpartum, visit indications were largely for aftercare and surgical follow-up, breastfeeding issues (e.g., mastitis), chronic conditions (e.g., anemia), and postpartum depression screenings. Table 4 presents three examples of indications for early visits (Women # 1, 3 and 5). Women with early depression screenings and no other indication on that service date, such as Woman #4, were likely screened at their infant's well baby visit or another setting, per IDHFS reimbursement policy [16] . Several women with three visits, such as Woman #6, received routine postpartum care in the 4-6 week window, then had subsequent visits for IUD insertion and follow-up for IUD checking, removal, or reinsertion or other preventive care.
Discussion
Increasing receipt of postpartum care is a major national priority for improving women's and infant health outcomes, linking women to well-woman care, and improving women's health in the interconception period and beyond. This study sought to describe patterns of care in the postpartum period for women served by Illinois Medicaid to inform strategies for improving the capacity of postpartum care to meet women's complex and varied needs during this vulnerable period. Results suggest that 81 % of women with Medicaid-paid deliveries in Illinois in 2009-2010 had at least one encounter with the health care system during the first 90 days postpartum. In addition, almost half of all women had two or more encounters, and over a quarter experienced their first visit within the first 3 weeks postpartum. Consistent with numerous other health status and health services outcomes [25] , postpartum care utilization is characterized by racial/ethnic and socioeconomic disparities, with African-American women and those living in high poverty communities experiencing the lowest rates of any and early visits. These disparities are evident even among women with equalized access to health insurance through Medicaid. It is clear that targeted efforts are needed to improve receipt of postpartum care among AfricanAmerican and low-income women. Further research with a more robust data source is needed to identify modifiable factors at the health system, provider, and patient levels that contribute to disparities to ensure the effectiveness of targeted strategies for improving utilization among African-American and impoverished women.
While current clinical guidelines recommend a 4-6 week postpartum visit [2] , these results suggest that women's actual care patterns vary, likely reflecting differential needs during the postpartum period. It is important to acknowledge that the ACOG/AAP guidelines do suggest that care interval may be modified for women with complications, and recommend a visit in the first 7-14 days for women experiencing a cesarean section or severe complications [2] . Despite this, the HEDIS measure for postpartum care has been defined narrowly to include only the period between 21 and 56 days postpartum and specific diagnosis and procedure codes. The broader definition utilized in this study of non-acute care received between hospital discharge and 90 days postpartum resulted in a much higher estimate of receipt of care than a 2010 estimate of the HEDIS measure for IL Medicaid (81 vs. 58.8 %, respectively) (Illinois Department of Healthcare and Family Services [17] . The consistently low HEDIS estimates for Medicaid women have led to concern that low-income women do not seek postpartum care or experience barriers preventing them from attending a visit. However, the findings of this study suggest that all but nineteen percent of women encountered the healthcare delivery system at least once in the first three months postpartum for reasons other than acute illness.
The challenge posed to the healthcare delivery system is to ensure that women's encounters with the healthcare system during the postpartum period are maximized and, to the extent possible, inclusive of the full complement of services needed to ensure that women's postpartum healthcare needs are addressed. Unfortunately, this study was not able to ascertain the extent to which all recommended aspects of postpartum care (i.e., content of care) were addressed at identified visits, since billing data rely solely on providers coding for reimbursable services. For example, in this study, having a claim for a postpartum depression screen qualified as postpartum care per criterion #2, but through examination of the raw data, many of these screens were the only service on that date. These could represent depression screenings that occurred at the infant's Well Baby Visit (WBV) [16] , a setting in which women do not receive other aspects of postpartum care. However, innovative efforts to co-locate additional services for women at the WBV, such as family planning referrals or services [6, 34] , hold promise for integrating maternal and infant care and offering women more convenience in the postpartum period.
The higher estimates for receipt of care in this study, compared to HEDIS estimates, was largely the result of expanding the 21-56 day period to include any visits postdischarge through 90 days postpartum. The length of the ''postpartum period'' is not well-defined, but women still have documented needs as of the third month postpartum and beyond [21] . For Medicaid women in particular, receipt and timing of care has historically been tied to coverage. Since the 1990s, many women with Medicaid coverage for pregnancy lost coverage 60 days postpartum; however, in 2009-2010 in Illinois, over 50 % of women remained eligible after 60 days postpartum [17] . In addition, postpartum women losing Medicaid coverage were automatically enrolled in IHW, Illinois' family planning waiver, which covered important preventive care, including screenings and contraceptive counseling. As a result of the Patient Protection and Affordable Care Act (ACA), many more women will remain Medicaid-eligible after 60 days post-delivery in states, including Illinois, that expanded Medicaid eligibility to 138 % FPL or because they have coverage through the marketplace. In states that offer this expansion of coverage, the healthcare delivery system has increased leverage to ensure that women receive the postpartum and interconception care they need.
Despite calls for earlier and more postpartum visits [1, 3, 14, 20, 21, 26, 28] , and the actual patterns of care revealed in this study, many state Medicaid programs, including Illinois, reimburse providers for only one traditional 4-6 week postpartum visit per woman [18] . The results of this study suggest that providers may already be meeting women's needs for earlier and more frequent visits, but are billing many of these as traditional office visits and other postpartum services, rather than billing for multiple routine postpartum visits, to ensure they are reimbursed,. This has implications for Medicaid policy changes related to reimbursing for more than one postpartum visit. It appears that, in Illinois, Medicaid is already paying for more than one visit in the postpartum period for almost half of eligible beneficiaries, so costs may not rise substantially if the policy is changed to explicitly reimburse for more than one routine postpartum visit per woman.
While access to multiple postpartum visits should be increased, women not desiring or needing more than one visit should not be unduly burdened to return for more. In this study, some of the individual patterns for women receiving three or more visits suggested that women may have been required to return on multiple occasions to have all of their needs met. For example, Woman #6 had a routine postpartum visit at the recommended time, with STI screening, then returned 1 week later to have an IUD placed (presumably after she was confirmed negative for STIs). Clinical guidelines have since changed regarding the need for a negative STI screen prior to IUD insertion [9] , so women should be offered a same-day IUD at the postpartum visit if they so desire and are otherwise eligible. Clearly, efforts to improve postpartum care should strive for increased flexibility to meet women's varied needs in the most convenient way possible [29] .
To the authors' knowledge, this is the first study using claims data to examine patterns of timing and frequency of care in the postpartum period among women with Medicaid-paid deliveries. This was possible because the Illinois Medicaid program does not bundle reimbursement for prenatal, delivery, and postpartum care with global obstetric CPTÓ codes, as is the case in many other state Medicaid programs. Therefore, dates for all clinical encounters in the postpartum period were available. Other strengths of this study include its population-based focus and the large sample size of low-income women with Medicaid-paid deliveries in Illinois.
This study was also subject to limitations, including timeliness of the data. At study start, MAX data were only available through 2010. In addition, claims reimbursed by state funds only (e.g., for separate state CHIP program enrollees) were not reported by IDHFS to the CMS MSIS prior to 2012, so do not appear in 2009-2010 MAX files. Therefore, the deliveries reported here are a subset of those paid by IDHFS and do not generalize to the entire population of Medicaid deliveries. Nonetheless, women eligible due to a disability, poverty, or the pregnancy expansion to 200 % FPL make up the bulk of Medicaid-paid deliveries and are represented. The data quality for Medicaid eligibility categories was deemed insufficient for describing postpartum visit rates by eligibility category and over five percent of the sample was missing race/ethnicity. The data quality of non-missing data for race/ethnicity and other demographic variables is unknown. Further, the first date of the delivery hospitalization was used to proxy the delivery date, which may impact the timing of care estimated. Finally, as mentioned previously, the content of care is incomplete in claims data due to reliance on billing for reimbursable services and information about the quality of care is unavailable. Future quantitative and qualitative studies are needed to assess the content and quality of postpartum care, especially among women served by Medicaid.
Despite these limitations, administrative claims databases provide a powerful data resource for monitoring patterns of care among postpartum women. Their use should be maximized to further describe the complex patterns of care experienced by women across states and payers, and to measure the effect of these different patterns on subsequent MCH outcomes. These efforts would be greatly enhanced if state Medicaid agencies and private insurers that use global CPTÓ codes to reimburse for perinatal care unbundled these services for reimbursement so all service dates can be captured for each woman. In addition, birth certificate linkage to claims data would allow for more accurately estimating date of birth, and access to a broader set of sociodemographic correlates of care, measured with a higher level of quality.
Conclusion
Patterns of care experienced by Illinois women with Medicaid-paid deliveries indicate that the vast majority of women interact with the healthcare system at least once, and often more than that in the first 3 months postpartum. Along with expert opinion that the recommended number of visits should be increased with the first visit earlier in the postpartum period [1, 3, 14, 20, 21, 26, 28] , the patterns of care shown here suggest that women may benefit from Medicaid reimbursement policy modifications to the traditional 4-6 week postpartum visit in order to accommodate earlier visits. A better understanding of the content and quality of, and women's satisfaction with, postpartum care would supplement these findings and enhance the relevance of clinical and policy responses to achieve the Triple Aim of improved efficiency, patience experience and population health. Strategies to improve postpartum care utilization and quality should encourage a higher level of coordination among services and linkage to well-woman care to improve subsequent health outcomes for women and infants.
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